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1. Introduction                       
In [1-3], different patterns of  m-gonal numbers are presented. In [4] explicit formulas for the rank of Triangular numbers which 
are simultaneously equal to Pentagonal, Decagonal and Dodecagonal numbers in turn are presented. In [5] the relations among the 
pairs of special m-gonal numbers generated through the solutions of the ternary quadratic equation 222 8 YX    are 
determined. In [6] the relations among few polygonal and centered polygonal numbers generated through the solutions of 

222 2 zxy   are determined. 

In this communication, we consider the ternary quadratic equation given by 222 8 YXZ    and obtain the relations among the 
pairs of special m-gonal numbers different from [5] generated through the solutions of the equation under consideration. 
 
2. Notations 

 n.mT    : Polygonal number of rank n with m sides 

 n,mCt  : Centered Polygonal number of rank n with m sides 
 
3. Method of Analysis 
Consider the Diophantine equation  
                             222 8 YXZ                                                                                                  (1) 
whose general solutions are 

22
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srY

rsX







                                                                                                                                 (2) 

 where r and s are non-zero positive integers. 
 
Case (1): 
The choice,  

22812 srM   , 22814 srN                                                                                          (3) 
in (1) leads to the relation that 
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     “  NTMT ,6,3  a square integer” 

 
From (3), the values of ranks of the Triangular numbers and Hexagonal numbers are respectively given by 
 

2
18 22 


srM , 4

18 22 


srN
 

 
For integer values of M and N, choose 12  ks  
 
Examples: 
 

  r    k                M              N        N,TM,T 63   

k2  k  kk 218 2   kk 27   2124 kk  

k3  k  kk 238 2   kk 217   2126 kk  

1k  k  4106 2  kk  232  kk   22 264  kk  
Table 1 

 
Case (2): 
The choice,  

22812 srM   , 22816 srN                                                                                          (4) 
 
in (1) leads to the relation that 
 
                    “  N,TM,T 533  a square integer” 

 
From (4), the values of ranks of the Triangular numbers and Pentagonal numbers are respectively given by 
 

2
18 22 


srM , 6

18 22 


srN  

 
For integer values of M and N, choose r and s as follows.  
 
Examples: 
 

  r    s                M              N  
      N,TM,T 533   

46 k  36 k  68210162 2  kk  205842 2  kk
 

 22 248472  kk  

k6  16 k  kk 6162 2   kk 242 2    21612 kk  

Table 2 
 
Case (3): 
The choice,  

228310 srM   ,   228123 srN                                                                                      (5) 
 
in (1) leads to the relation that 
                   
  “  M,TN,T 7539  a square integer” 

 
From (5), the values of ranks of the Triangular numbers and Heptagonal numbers are respectively given by 
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10
38 22 


srM , 6

38 22 


srN  

 
For integer values of M and N, choose r and s as follows.  
 
Examples: 
 

  r    s                M              N     M,TN,T 7539      

910 k  910 k  5712670 2  kk  121270150 2  kk
 

 22 162360200  kk  

110 k  110 k  11470 2  kk  130150 2  kk   22 240200  kk  

Table 3 
 
Case (4): 
The choice,  
 

22812 srM   , 22812 srN                                                                                            (6) 
 
in (1) leads to the relation that 
                 
    “   2

33 331  M,N, TCt ” 
 
From (6), the values of ranks of the Centered triangular numbers and Triangular numbers are respectively given by 
 

2
18 22 


srM , 2

18 22 


srN  

 
For integer values of M and N, choose 12  ks  
 
Examples: 
 

  r    k                M              N    M,N, TCt 33 31   

k2  k  1214 2  kk  kk 218 2    21243 kk  

k3  k  1234 2  kk  kk 238 2    21263 kk  

1k  k  362 2  kk  4106 2  kk
 

 22 2643  kk  

Table 4 
 
Case (5): 
The choice,  

22814 srM   , 22812 srN                                                                                            (7) 
 
in (1) leads to the relation that 
                
  “   2

64 441  M,N, TCt ” 
 
From (7), the values of ranks of the Centered quadrilateral numbers and Hexagonal numbers are respectively given by 
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4
18 22 


srM , 2

18 22 


srN  

 
For integer values of M and N, choose 12  ks  
 
Examples: 
 

  r    k                M              N    M,N, TCt 64 41        
k2  k  kk 27  kk 218 2    21244 kk  

k3  k  kk 217  kk 238 2    21264 kk  

1k  k  232  kk  4106 2  kk   22 41284  kk  
Table 5 

 
4. Conclusion 
To conclude, we may search for other relations to (1) by using special polygonal numbers. 
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